Why is tetrazole formation by addition of azide to organic nitriles catalyzed by zinc(II) salts?
The mechanism by which zinc(II) catalyzes the union of an azide ion with organic nitriles to form tetrazoles is investigated by means of density functional theory using the hybrid functional B3LYP. The calculations indicate that coordination of the nitrile to the zinc ion is the dominant factor affecting the catalysis; this coordination substantially lowers the barrier for nucleophilic attack by azide. Relative reaction rates of catalyzed and uncatalyzed tetrazole formation also provide experimental support for this conclusion.